Background Data: Metastatic spine disease continues to be an increasing burden. The cervicothoracic junction represents a transition from the semi rigid thoracic spine to the mobile sub axial cervical spine. Pathologic lesions are prone to result in kyphotic deformity as well as to the possibility of neurological deficits.
Introduction
It is estimated that among living cancer patients, 10% experience symptomatic secondary metastases. The most common reported sites of distant metastases are liver, lungs, and skeleton. Within the skeleton, the spinal column has the highest incidence of metastasis. On autopsy studies, as many as 90% of cancer patients suffered spinal metastasis. 4, 7 Metastatic spine disease continues to be an increasing burden on health systems. This is a result of improved oncologic treatments and their associated prolonged life expectancy coupled with the growing expectations that patients have. Metastatic disease to the spine with resultant pain from instability is estimated to affect 10% of individuals with cancer. 5 A majority of metastatic disease affects the lumbar and thoracic spine where the total volume of bone is greater while the cervical spine is less often affected. The cervicothoracic junction (CTJ), defined as C7-T2 is only occasionally involved but represents an area prone to instability as the spine transitions from the mobile cervical spine to the more rigid thoracic. 6, 9 The significance of a junction lesion in metastatic disease is reflected in the increased allocation of points in spinal instability. Neoplasia Score where junction metastatic lesions are more likely to be recommended for surgical stabilization. Indeed, the spine instability neoplastic score (SINS) details C7-T2 inclusive as the junction cervicothoracic level. 6 Despite the biomechanical significance of the cervicothoracic junction, little is reported in the literature regarding the treatment and outcome of metastatic disease affecting this area. 3, 10 The aim of this study is to report our experience in the surgical management of metastatic disease affecting the cervicothoracic junction.
Patients and Methods
This is a retrospective study carried out between February 2011 and July 2016, at the Department of Neurosurgery, Suez Canal University Hospitals, Ismailia, Egypt. A total of twelve consecutive patients were followed clinically and radiologically after surgery.
Inclusion criteria required all patients to have metastasis in the cervicothoracic spine which is the area between 7th cervical vertebra and 2nd thoracic vertebra. The patients underwent a detailed history, clinical examination, and were investigated with plain radiographs, magnetic resonance imaging, and computed tomography (CT) scan of the entire spine. Added to, the work up for metastasis was conducted to find the primary tumor and degree of body metastasis. The patients' neurological functions were classified according to Frankel grades of paraplegia.
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Surgical Procedure:
The choice of the surgical approach depends on the 3 Dimensions location of the pathologic process and the resultant deformity encountered. Surgical approaches to the cervicothoracic junction used in this series were either of these two categories: anterior trans-cervical approach (supraclavicular), or posterior approach (laminectomy, transpedicular).
The key point in deciding on surgical approach here was whether or not the vertebral body was sufficiently destructed to warrant corpectomy and stabilization using a cage or whether posterior decompression and instrumentation was needed. Anterior Trans-cervical Approach (N=9): Patients were positioned supine with the head turned slightly to the side contralateral to the approach. An incision was made above the clavicle along the sternocleidomastoid extending to the midpoint of the sternal body. This incision may also be modified depending on the patient's specific anatomy and pathology. The platysma muscle was divided and mobilized. The sternocleidomastoid muscle was identified and the carotid pulse was checked. The trachea and the esophagus were retracted medially and the carotid was retracted laterally. The longus colli muscles and midline were identified. Corpectomy was done as required. Anterior cervicothoracic fixation was done with cervical plate fixation.
Posterior Approach (N=3):
The patients were operated using midline posterior skin incision and subperiosteal retraction of para spinal muscles to expose the affected segment. Decompression of the spinal cord was done as required and biopsy was obtained. Cervical lateral mass screws (3.5mm) were inserted. C7 lateral masses or pedicle screws were used according to every patient's anatomical suitability. Transpedicular screws were used in the upper thoracic vertebrae needed. All patients underwent a posterior instrumented fusion. The screws were connected by dual-diameter rods (tapered rods) which taper up from 3.5mm diameter to accommodate the cervical screws to a diameter of 5.5mm for the thoracic screws.
For both approaches, duration of surgery, blood loss, and the duration of inpatient treatment were recorded. Intraoperative and perioperative major and minor complications were assessed.
The patients were periodically followed up at the hospital outpatient clinic for a detailed neurological examination. The patients underwent routine plain radiographic examination at follow-up visits and MRI spine at 6 months interval.
After surgical intervention all patient were followed in the oncology department to complete medical treatment either radiotherapy and and/or chemotherapy according to the primary tumor type.
Results
A total of twelve patients were reported in this study including six males and six females. The detailed data of the study group are presented in (Table 1 ). The mean age of patients reported in this study was 55±15 years (Range, 32-75 years). According to Frankel grading score; we have 2 patients grade A, 7 patients grade C, 2 patients grade D, and one patients grade E.
Reported mean operative time in this study was 239±49 minutes (Range, 177-295 minutes). Mean blood loss was 600±420 CC (Range, 500-1400 CC). Mean Hospital stay was 5±3.9 days (Range, 3-11 days).
Over all we reported twelve patients with cervicothoracic metastasis. They had their primary pathology in the breast in five patients, in the lung in three patients and in the prostate in two patients. The other two patients had adenocarcinoma. The anterior approach with corpectomy and anterior plate fixation was used in nine patients. The posterior approach with decompression and stabilization with cervical lateral mass screws and dorsal pedicle screws fixation was used in three patients.
Mean follow up was 12 ± 6 months (Range, 3-24 months). There was a clinical improvement in neurological status according to Frankel grades of paraplegia in eleven of the twelve patients ( Table 1) . The 12 th patient had grade A preoperatively and showed no improvement in the post-operative follow up.
There were no intraoperative morbidity; nevertheless infection was the main postoperative complications reported in our study. Two patients showed superficial wound infection in the anterior group patients which improved by daily dressings and medical treatment. Two patients in the posterior approach patients showed deep wound infections in the form of progressive swelling and pain at site surgery. These patients had exploration of the wound and debridement. Surgical drain was inserted deeply in the wound and left for ten days to drain. Intravenous antibiotic were given according to culture and sensitivity. Both patients respond will to conservative measures without implant removal.
On the basis of the clinical assessment, radiographs, and CT scans, there was no implant failure at final follow up. There was no loss of correction gained operatively in any of our patient.
The 2 lung cancer metastasis patients died 3 and 4 months postoperatively during the follow up period due to hepatorenal failure secondary to wide systemic metastasis. 
Discussion
We have reviewed our results of surgical stabilization of metastatic lesions affecting the cervicothoracic junction. This junction level is prone to catastrophic failure given its propensity to collapse into kyphosis when instability ensues. 10 Due to these biomechanical peculiarities the cervicothoracic junction attracts interest. 6 Instability at this level can lead to a kyphotic deformity putting the spinal cord at risk of compression with devastating consequences for patients already hampered physiologically from an oncologic disease burden. 1, 10 Most of the cohort reviewed presented with incomplete myelopathy with a smaller proportion complaining of significant pain suggesting obvious instability. This is perhaps fortunate as it allowed surgical intervention before further neurologic deterioration. A majority of patients presented with higher Frankel grade and there were no deteriorations in this series as a result of surgery.
Previously, Mazel et al, 10 reported on 32 patients of tumor involving the cervicothoracic junction. Nineteen of the 32 patients underwent anterior stabilization, typically as a result of verterbrectomy, in addition to posterior stabilization using a variety of systems -two plates systems and one-rod system. They found no screw or plate failure but had two construct failures due to too short a posterior segment being stabilized and one anterior column reconstruction being insufficient. In all our patients, top-loading rod systems were used for posterior instrumentation. We found no failure in our series in twelve patients. It has previously been shown that a posterior system provides greater stiffness than an anterior plate only system. Metcalfe et al, 11 have previously reported a series of 50 patients undergoing circumferential decompression and stabilization using a transpedicular approach. In their series, they had three patients, two at T1 and one at T2, in whom this approach was effective. One benefit of this over a strategy of approaching via separate incisions through the front and the back is the avoidance either of a staged procedure of having to reposition. In all anterior approaches in our series a corpectomy was planned for and supplemental fixation used with a plate rendering the construct stiffer in most patients. Titanium mesh cages with bone cement were used for anterior column reconstruction in this current series. Previous reports on reconstruction for spinal metastases have good results with polymethylmethacrylate cement as a reconstructive option although there are reports including catastrophic dislodgement of the construct. 2 Whether to approach from the front, back or both is a decision made on a case-by-case basis both considering the instability, disease process and patient physiology and anatomy.
The survivorship of those patients with lung tumors was very disappointing with a survivorship from the time of surgical intervention no greater than 4 months. This poor survivorship is not surprising and has been noted elsewhere in the literature. Poor survival after spinal surgery for lung metastases previously reported by Weiss and Wedin. 12, 13 Those with breast disease fared significantly better giving a true reflection of the value of the intervention in those with metastatic spinal disease from breast cancer. A relative strength in this study is the selection of true metastatic disease. Other series have included multiple myeloma, a disease some argue is more hematologic in nature and one that has a nature tendency toward greater survivorship. In only two patients was the diagnosis unknown at the time of spine surgery (Patients number 5,10). The decision to operate in this patient was in part influenced by the need for tissue sampling and nature of perceived instability.
In summary, this series of cervicothoracic metastatic lesions treated with surgical decompression and stabilization shows satisfying results. There were no long-term implant failures recorded or neurologic complications as a result of surgery.
Conclusion
Patients with cervicothoracic spinal metastatic lesions can be treated safely and effectively with either anterior or posterior approaches after considering each individual's potential instability and disease burden.
